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Five experiments are reported which relate to 
sex-role identification in problem solving. Instruments used on high 
school and college students include a hooklet of 20 problems that had 
illustrated sex differences during an earlier study, the Teraan-Hlles 
n-F lest to measure sex-role Identification, an open-ended personal 
history questionnaire and an oral mucosal smear to determine genetic 
sexuality. Sex differences in problea solving were clear. JIhen th^ 
characteristics of the probleas were altered to make them less 
appropriate to the masculine and feminine sex-roles, sex differences 
in problem solving were reduced. Hasculine role identity was 
associated with a choice of analytic approach, feminine role identity 
with seeking help. Homen indicate more frequently that they would use 
trial and error. The mean number of problems solved by men exceedjed 
the number solved by jsomen in the limited time. Problem form 
(abstract or manipulative) did not show significant influence by sex. 
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FOREWORD 



The collection of much and the analysis of all of the data in the 
studies reported here was carried out under Project NR 150-166 and 
supported by Contract Nonr 609(20) between Yale University and the Office 
of Naval Research* Appreciation for their work in connection with the 
contract is extended to Dr« D» Smith, Head, Psychological Sciences 
Division, and to Dr» John Nagay, Assistant Head, Personnel and Training 
Branch • ^ 

Permission is granted for reproduction, translation, publication^ 
use, and disposal of these airticles in whole or in part by or for the 
United States Gov eminent • 

A word of explanation may be appropriate concerning the fact that 
althou^ this report and Technical Report No. 4 iinder this same contract 
deal with related problems, neither makes reference to the other* Ttie 
preparation of the^ two reports occurred simultaneously during a period 
when the author of one was in residence at the University of Colorado and 
f the author of the other vrais in residence at Yale. In order not to delay 
the appearance of either report, it seemed desirable to postpone to a later 
report the discussion of the interrelations of the findings. Indeed, more 
work may be needed before the interrelations can be fully understood, 

Donald W. Taylor 
Professor of Personnel Admihistration 
and of Psychology 
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ACHiaVElSNT IN -PROBIE* SOLVING 
AS RELATED TO SiaC-^ROLxi IDSMTIFICATION 

The present study was designed primarily as a replication of an 
earlier one (Milton, 1957) in which results were obtained indicating that 
there is a positive relationship between masculine sex-role identification 
and problem-solving skill both across sexes and within a sex, and that 
when allowance is made for this relationship, the difference between men 
and women in problem- solving perf onnance is diminished. Previously, 
Sweeney (1953) had demonstrated consistent sex differences in problem- 
solving performance even when differences in intellectual aptitude, 
academic training, and special abilities had been controlled* 

The principal hypothesis of this study is that achievement in 
problem solving is positively correlated with the degree of identification 
with the masculine role. From this hypothesis two predictions are made: 
(a) This positive relationship exists within a sex as well as across sexes 
and sex-role identification contributes significantly to variance in 
problem- solving skill within a sex» (b) l/hen an adjustment is made for 
the betwean-subjects variance contributed by sex-role idf^ntification, 
sex differences in problem-solving skill will not be significant. 

In addition to testing the principal hypothesis, two additional 
areas of investigation ware explored. First, since it had been suggested 
that the relationship between sex role aiid problem solving may be due to 
a joint hereditary biological determinant, an attempt was made to measure 
genetic sexuality and relate it both to problem- solving skill and to 
sex-role score* Secondly, an exploration was undeartaken of factors in 
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the personal history of the individual vihich might he jointly related 
to sex role and problem solving* The rationale for this exploration was 
that if the relation^ip between sex-role identification and problem- 
solving skill is an acquired one, significant factors in the life history 
of the subjects should emerge. 

Method 

The procedure and instruments used in this study replicate in large 
part the earlier study (tiilton, 1957). The same 20 problems that had 
shown significant sex differences were emplqyed# The problems were bound 
in a booklet with one problem per page so that each problem v/as presented 
individually* A wrking time of four minutes ^r problem was allowed 
with a ten-minute intermission after the first ten problems. Problems 
were scored either correct or incorrect with no partial credits given. 
The problem series is reproduced in Appendix 1* 

The Terman-Miles M-F Test \fas used as the measure of sex-role 
identification (Terman and Miles^ 1936)^ B^rsonal history data was 
obtained from a one-page open-ended questionnaire on vrtiich subjects 
reported about their family histoiy, past experience, aspirations, etc» 
Ihis questionnaire can be found in Appendix 2« 

Genetic sexuality was measured by means of the oral mucosal smear 
technique, a technique which has been found to produce a percentage 
distribution for each sex and to be almost non-overlapping between sexes 
(Herrmann and Davis, 1956; Greenblatt, de Acosta, Vasquez and Mullins, 
1956) • A scraping from the mucosal lining of the inside of the cheek was 
taken with a wooden tongue depressor from each subjects Ihis sample was 
placed on a slide and the slide v/as placed in an ether-alcohol solution* 
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The slide was later stained and read. Reading the slides consisted of 
looking for a dark--stained particle on the nucleus of each cell. This 
particle or "blip" occurs more frequently in cells taken from female 
subjects than from male subjects. The score used in this study was the 
niamber of cells out of 100 colls from each subject vtfiich* displayed the 
dark-'Stained particle. 

Subjects . Seventy-nine high school students from the Half Moon Bay 
public high school participated as subjects in this experiment. Of these, 
37 were females and 42 were males. The age range in the sample was 13 
to 18 years. Scores on the Otis Quick-Scoring Test of Mental Ability 
were available for all subjects as an estimate of intelligence. j^^^ 

Procedure . The subjects were tested in five groups of eight to 26 
subjects eachj and the tests were conducted in two sessions* The problem- 
solving test was presented during the first session and the Terman-Miles 
M-F vras administered during the second along with the biographical ques- 
tionnaire and the collection of oral mucosal slides* 

Results 

The results of this experiment confirm the principal hypothesis 
rather nicely. As in previous studies, the basic difference between men 
and women on the problem solving task is obtained. The means are 4.38 
for men and 2.31 for women, the difference being significant at the .05 
level (Table 1). However, as also can be seen from Table 1, this differ- 
ence is diminished to the point that it is no longer statistically sig- 
nificant when a covariance adjustment is made for scores on the measure 
of sex-role identification. 
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Table 1 

Analysis cf Covariance: Sex Differences in Problem Solving 
with Adjustment for Terman-Miles M-F Score 

Source of Sum of Mean 

Variation Squares f . Square P p 

Before Ad,1ustment 

Between 48 i 48 5. 16 .05 

Uithin 716 77 9^30 

Total 764 78 

After Ad>1ustment 

Between U.26 1 14,26 1.77 

V/ithin 612 76 8^05 

Total 626 77 

The correlations between the sex-role score and the problem-solving 
score within a sex are shown in Table 2. Hiese correlations are signifi- 
cant, as thfey were in the earlier experiments. 

Table 2 

Correlations of Sex-Role Identification 
and Intelligence with Problem Solving 

Men Women Combined 

Terman-Miles M-P Test .33^ •48'^ •42'^ 

Otis Mental Abilities ,59*^ .54*^ 



^ ^In this and all subsequent tables in this Technical Report, correla- 
tion coefficients marked with one asterisk are significant at the .05 
level and coefficients marked with two asterisks are significant at the 
.01 level. 
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However, the independent contribution within a sex of the sex-role 
measure to problem solving is not significant for the males when it is 
combined in a multiple prediction equation with the Otis Test of Mental 
Ability. Ihe appropriate Beta vreights are presented in I^ble 3. Ihere 
is no evidence of significant lack of linearity in these relationships. 

Table 3 

Beta Weights: Relative Independent Contribution 
of Sach of the Variables to Problem Solving Score 

Men Ifcanen 
Terman-lliles K-P Test ,14 .31* 

Otis Mental Abilities .54** .41^ 

In the earlier study (Milton, 1957) the contribution of sex role to 
problem solving within a sex was found to be significant, independent of 
intelligence, for both sexes. The lack of obtained independent signifi- 
cance in the present experiment is probably due to the higher correlation 
between the Otis and the Terman-Miles (.36 for men and .42 for women) 
than was obtained between the Terman-Kiles and the College Board Examin- 
ation scores used In the previous study (.26 was the highest obtained). 
The factors involved in this higher relationship are difficult to ascertain 
since the direction of causality might be argued to proceed either way. 
Further work will be needed to determine the significance of this particular 
finding with respect to the hjrpothesis that sex-role identification con- 
tributes to achievement in problem solving. 

There was a pronounced difference between the sexes on the oral 
mucosa smear measiire, with a mean of 4,64 for the men in contrast to a 
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mean of 23^27 for the women^ However, this measttt'e did not relate 
significantly to either problem solving or sex-role identification as 
measured by the Terman-Miles M-P. Table k presents these results. 

Table 4 

Correlation of Sex-Role Identification 
and Problem Solving vdth Oral Mucosal Smear 

Men VJomen 

Terman-Miles M-P Test .00 •07 

Problem Solving Score #12 -.09 

There is no evidence of a significant ciarvilinearity in this data. 

None of the correlations computed between items from the biographical 
questionnaire and either sex-role identification or problem solving proved 
to be significant. 

Discussion 

The results of this experiment provide a replication, in general, 
of the previously reported relationship between masculine-role identifi- 
cation and achievement in problem solving. They do not, however, shed 
much light on the origijis of this relationship. Although the negative 
finding with the oral ^ear technique certainly does not support an 
hereditary biological interpretation of the relationship, neither does 
it disprove it. The oral mucosal cells are only one of maryr types of body 
cells displaying a sex differ^pce, and these cells are certainly far 
removed from the processes of cerebration. Furthermore, Herrmann has 
expressed the opinion (personal communication) that the distributions 
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obtained for the sexes may be art if actual^ i.e. with perfect techniques 
all cells from women v/oxad ccffitain the stained particle^ while none from 
the men would contain the particle. In any event, if the possibility that 
biological factors contribute to the relation between sex role and problem 
solving is to be further explored, some other approach must be taken. 
Perhaps a study of the chemical activity of the cortex or a study of 
metabolic rates may prove more fruitful^, However, it is the author <s 
opinion that more profitable results will be obtained from a further study 
of the acquired and motivational aspects of the relation between sex role 
and problem solving. 

Summary 

A positive correlation between sex-role identification and problem- 
solving skill was obtained both within and across sexes for 37 female and 
42 male high school students, lihen problem-solving scores are adjusted 
for this relationship, sex differences in problem solving become non- 
significant. VJhen an oral mucosal smear test was used as a measure of 
genetic sexuality, such scores showed no significant relation either to 
sex-role identification or to achievement in problem solving. Personal 
history data also failed to show significant correlations with either of 
the latter two measures. 
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SEX DIFF2EIENCES IN PROBLEM SOLVING 
AND ROLE APPROPRIATENESS OF PROBLEM CONTENT 

Earlier studies have shown that there is a consistent sex difference 
in problon solving, and that this may be partially accounted for in terms 
of the sex-role identification of the s afe,1ects nolving the problems (see / 
pp. 1-7) • The present investigation has as its focus the role appropriate- 
ness of the problems which subjects are required to solve. The principal 
hypothesis may be stated as follows: When the characteristics of problems 
are altered so as to make them less appropriate to the masculine sex role, 
the sex differences in pi I em- solving skill will be reduced. In addition, 
the relationship of the effects of alteration of sex-role appropria-tenesa 
of the content upon the correlation between problem solving and identifi- 
cation within a sex is investigated. 

Preliminary Survey 

In order to modify the role-appropriateness of the content of the 
problem-solving task, it was necessary to determine the nature of masciU^^ 
and feminine role content, lyier (personal communication) has^s^ 
the sex differences in interest exist well before children begin their^^^^v^^^^^ 
public school career, and Teman and Miles (1936) have traced these differ- 
ences through adulthood. Hartley and Klein (1957) have linkedl isuch differ- 
ences to the role dimension and shown that subjects even in pre-adolescence 
have a stable knowledge of what is and is not role-appropriate behavior. 

Knowledge of these studies was in part used as the basis for altering 
the content of the problems, but the final alteration was based upon 



preliminary survey data obtained directly from the population to be 
sampled* Sixty Stanford undergraduates, 30 male and 30 female, were 
asked to report the kinds of problem-solving situations which they en- 
countered in thoir everyday lives. The resulting problems were then 
categorized for each sox group by two judges wrking independently^, and 
the apparent sex. differences in the content of the problems were noted. 
The inter- judge reliability was •76« 

In order to dem^ that alteration of the problems was a 

meaningful procedure J, jlema were taken from the conventional problem 

solving Iditeratwe, including problems used by the author (Appendix l) and 
by Sweeney (1953) vAiich had been based upon those developed by Di^ 
Guetzkow, and others. These 30 problems were given independently to two 
judges^ vdth the instructions to categorize them according to the cate- 
gories developed in the preliminary survey described above. The content 
of the 30 probl€sms fell into "masculine" categories for 77 per cent of 
the problems for one judge and 63 per cent of the problems for the other 
judge. Chi square was significant beyond the .01 level in both cases. 
The inter- judge reliability was .72 for individual categories. Thus it 
seems that alteration of the conventional problems to make them less 
masculine is a meaningful procedure. 

^^o advanced graduate students in psycholoQr who had no direct knowledge 
of the author's hypotheses. 

^Two Ph.D. 's in psychology who were currently serving clinical internships 
at the Palo Alto Veteran's Hospital, and v*io had no direct ^knowledge of 
the author's hypotheses. 
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Method 



Construction of Problems ^ In order to test the hypothesis, two 
parallel sets of problems were required. One set must be In the form 
conventional to the problem- solving literature, the other set must be in 
a form which makes it more appropriate to the feminine sex role, or les3 
appropriate to the masculine role. These sets were formed by choosing 20 
problems of the conventional sort and then constructing a parallel set in 
which the * r^ln the same but in which the content of the problems 

had been altered to be more appropriate to the female role. Role approp- 
riateness was based upon the preliminary survey described above* 

An exmple may serve to illustrate the manner in which the altera- 
tions were made. The conventional problem chosen from earlier e:q)eriments 
reads: 

Snuffy, the tramp, rolls his oxm cigarettes from butts he collects 
in his travels. The tobacco from six butts produces one new cigarette. 
One day he collected a total of 72 butts. He smoked a cigarette 
every half hour, yet this supply lasted him seven hours. How did he 
manage this? 

The parallel problem in the female-role appropriate form is: 

Sally, the cook, cuts cookies from batter she makes each morning* 
She rolls out six cups of batter to cut one dosson round cookies. 
One day she made a total of 72 cups of batter. She sold a dozen 
cookies every half hour, yet this supply lasted hor seven hours. 
How did she manage this? 

The complete set of parallel problems i>rill be found in Appendix 3. 

Arrangement of Problems . Ehren though the task in each member of a 

problem pair was assumed to be equivalent to that for the other meinber of 

the pair, a partially random order of presentation of content was chosen 

so as to eliminate any possible effects of systematic differences other 

' than those due to role appropriateness of the content. A problem booklet 

o 16 

ERIC 



V 

containing 20 problems was prepared for each subject. Ten of the problems 
in each booklet woro in the masculine content form and ten were in the 
feminine content form* No booklet contained the sa^e task in both sex- 
role forms. The order of tasks was the same for all booklets, but the 
role appropriateness of the content was partially randomized, the only 
conditions being that 10 masculine and 10 feminine problems be included 
in each booklet and that each problem be given equal representation over 
the whole group* An exaii?)le may help clarify this arrangement: 

Order of Tasks 

. i 1 2 3 4 > 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Booklet A f f fmf fmmmf mmmfmmf f fm 
Booklet B m f f f m f f m m m f m m m f m m f f f 

For every booklet prepared for a male subject, an identical booklet 
was prepared for a female subject, but no tv;o members of the some sex had 
identical booklets • 

Subjects. The problem booklets and the Terman-Miles M-P Test (1936) 
were given to 25 male and 25 female undergraduates from an introductory 
psychology class at Stanford University. These Ss had volunteered to 
participate in order to fulfill a course requirement. All 50 subjects 
were tested in one group. 

Resxilts 

The results pertaining to the principal hypothesis of the e^qperiment 
were analyzed by the analysis of varlmce technique which McNemar has 
designated as Case XVII (1955, p. 332). Two tests are important in this 
analysis. First, the test of differences between blocks will demonstrate 
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the presence or absence of over-all sex differences on these problems. 
Second, the test of block by coliunn interaction will indicate whether or 
not there is an interaction effect of role appropriateness with sex. This 
second test is the crucial test of the principal hypothesis, 5y this 
hypothesis we expect the difference betv;een problem-solving scores of men 
and women to be less under conditions of female-role appropriateness than 
under conditions of male-role appropriateness. The mean scores for each 
sex tinder each condition are presented in Table 1 and the results of thQ 
variance analysis are presented in Table 2. 

Table 1 

Mean Number of Problems Solved 



Problem Content 


Hon 




ITomen 




Difference 


P 


Masculine 


4.6a 




3.04 




1.64 


.01 


Feminine 


4.00 


Table 2 


3.56 




.44 




Analysis of 


Variance ; 


Number 


of Problems 


Solved 




Soxirce of 
Variation 


Sum of 
Squares 


d. f . 


Mean 
Square 


P 


P 


Individuals 


214»72 


48 




4.47 






Sex 


27,04 


1 




27.04 


6.04 


.01* 


Problem Content 


0,16 


1 




0.16 






Sex X Problem Content 


9.00 


1 




9.00 


3.97 


.05* 


Remainder 


108,34 


48 




2.27 






Total 


350.76 













^One-tailed tost 
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It is clear from Tables 1 and 2 that the results of this experiment 
confirm tho principal hypothesis. The men solve, on the average, mor-a 
problems than do the women, but the difference between men and women is 
reduced when the problems are framed in content appropriate to the 
feminine role, ' , 

Table 3 presents tho correlations within each sex between scores 
on the Terman-Miles M-F Test and number of problems solved. Hie problems 
vrtiich are appropriate to the male role show a significant correlation " ' 
with masculine role identification both among men and among women, llhia. 
result confirms earlier findings (see p. 4), For the ferainine-role- 
appropriate problems, however, the correlations are not significant, and, 
in fact, the sigii is rf versed for the women* 

Table 3 

Correlation of Terman-Miles M-F Scores with 
Number of Problems Solved 

Problem Content 

Masciiline Feminine Combined 

Men .414«- ,30 .42^«- 

Women ,3a^s- _,21 ,i6 

Discussion 

The results of this experiment suggest that to the extent that 
probifflis can be made more appropriate to the feminine role or lens approp- 
rialse tD the masculine role, the sex differences in problem- solviiig achieve- 
meirt;.:aa!e diminished. Koroover, a similar process seems to operate within 
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a sex since both men and women who score in the masculine direction on the' 
M-F test solve more malo-role problems than the members of their sex who 
score in the feminiixe direction, but there is no significant relationship 
between If-P score/ and number of female-role problems solved, 

Ohis seems to indicate that a fairly transitory motivational aspect 
is more important in problem solving than some previous explanations of 
the sex-difference phenomena had suggest uu (Milton, l^-jo* It is not 
t^iiiimly tnat men have a bettor developed "general reasoning" capacity or 
that they have learned more skill, but apparently that they are responding 
In part merely to the stimulus properties, which in the case of problem- 
solving research has been predominantly appropriate to the male role. 
This may not be entirely a motivational response, for it might be argued 
that Ss are more familiar with materials appropriate to their own role, 
but since the tasks involved in the two different sets of problems were 
virtually identical the major effect would seem duo to the motivational 
aspect. 

This result also suggests an important Implication concerning the 
In^irovement and measurement of problem-so2ving skills in women. In order 
to achieve maximum results in either case, it seems advisable to frame the 
problem-solving tasks in content appropriate to the sex role. This may, 
in jnany ways, be more efficient than trying to convince women that problem 
soibring of the conventional sort is role appropriate. 

Summary 

A preliminary survey showed that college men and women solve different 
ts^s of problems habitually, and that problems conventional to psycho- 
logical research are more often typically masculine. A set of 20 problems 
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were presented half with content appropriate to the male role and half 
wi^ih content appropriate to the female role to 50 college undergraduate 
The results confirmed the hypothesis that vAion the characteristics of 
problems are altered so as to make them less appropi^ljile to th« maiaulit^^* 
sex role, the sex differencip in iiryi^i^mn- solving skil^ %^lll bu 
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CHOICE OP STRATEOr FOR SOILING PROBLEMS 
AND SEX ROLE 



During previous research which explored some of the relations 
between sex role and probleai solving (see pp. 1-*16) the author noted . . 
apparent tendency for vrcxaen to use a different mode of approach to problems 
than do men* Several different modes of approach to problem solving have 
been noted in the literature (Taylor and McNemar, 1955)^ but three strat- 
egies which are readily apparent are: (a) Seeking help; (b) Trial and 
error; (c)^ IwJ j ^iitu or abstraction. The present study examined the choice 
of strategies by men and by women in the problem solving situation. 

The hypotheses of this experiment were based more upon the ohserva- 
tion of subjects in previous experiments than upon any set of formal 
theories. It was expected that (a) men and women would differ in choice 
of strategy; (b) an interaction between choice of strategy and sex-role 
appropriateness of the content of problems would be obtained; (c) a 
relationship between choice of strategy and sex--role identification within 
a sex woxild be obtained similar to that between sexes. ' ; 

Method 

Subjects . Forty male and 40 female Stanfordamdergradiiates partici-^ 
pated as suh^jects in tiitis eaqperto They voluntaKsd as participants 
in order to fulfill a course requirement in general psycholo^. 

Measure of Choice of Strategy . A l6-item forced-choice test was 
constructed and pretested* Each iijem presented a single problem together 
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with three alternative methods for solving it, these alternatives repre- 
senting the three strategies mentioned earlier. The subjects were first 
required to choose the one of the three alternatives which they would use 
in solving the problem. Next, they were required to choose the one 
alternative which seemed to be the best method for solving the problem. 
The instructions given to the subjects were as follow: 

Sixteen problems are presented below. Each problem is followed by 
a number of methods by which it could be solved; Since all of the 
methods lead to a correct solution, you do not heed to sbl^^ 
problem. Your task is to decide two things: (Y)^^^^ V^ 
methods is the one you would probably have used if you had been 
solving the problem. (B) V^iich method,, given all those described, 
seems best. For each problem put one check mark under Y for your 
probable choice of method arid one tinder B jPor' the best method. 
Both checks may, of course, f ollow the same method. 

The 16 problems consisted of eight appropriate to the male role and 

ei^t appropriate to the female role. The complete series is given in 

Appendix 4. Role appropriateness was determined by the pretesting process 

described in the previous experiment (p. 10). An example of an item 

appropriate to the female role is: 

You're a new cook and you notice that Sally, the experienced cook, 
cuts cookies from batter she makes each morning. She rolls out six 
cups of batter to cut one dozen round cookies. One day she made a 
total of 72 cups of batter. She sold a dozen cookies every half 
hour, yet this supply lasted her seven yours. You wonder how she 
did this. 



1. You asked Sally to tell you the 


Y 


B 






secret. 


( ) 


( ) 


2. You tried out different methods 






of cookie cutting until you dis- 


( ) 


( ) 


covered the secret. 


3. You thought it all outj using 
mathematics, until suddenly 






( ) 


( ) 


you realized the secret. 
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An example of an item appropriate to the male role is 5 

You know that an automobile dealer ordered 1,000 tires one day* 
This vjas enough for four tires for each car and two tires for each 
motorcycle he had on hand. Altogether he had 296 vehicles. You 
want to know how many cars and how many motorcycles he had. 

Y B 

1, You tried several combinations of 

numbers xintil you came up with 92 ( ) ( ) 
motorcycles and 204 cars. 

2. You realized you were dealing with 

a simple algebra problem and worked ( ) ( ) 
it out. 

3# You asked the automobile dealer. ( ) ( ) 
This test yielded six different scores for each subject with respect 
to "choice of stratJJgy" .and six additional scores with respect to ^^best 
strategy"; the several scores, however, were not independent. A single 
score was simply the number of times a given strategy was selected by a 
member of a given sex for problems appropriate to a given sex role. 

The Terman-Miles M-F test (1936) was used as the measure of sex-role 
identification, as in the previous studies in this series. 



Results 



The sex differences in choice of strategy and the relationship 
between choice of strategy and role appropriateness of the problems will 
be examined first* These results were analyzed by the analysis of variance 
method used in the. previous study (pp. 12-13). A separate analysis was 
computed for each straj?egy and for each best strategy. Because of the 
non-independent nature of the forced choice test, no over-all test was 
made. Tables 1 through 6 present the results of these analyses* 



Table l^A 



Men 

Women 

Difference 



Mean Number of Times Sub jecta 
VJould Have Used Analytic Strategy 

Problem. Content 

Mascnllne Feminine 

3.52 5.45 

2.55 kM 



Both 
8.97 
6. 67 
2.30 



Table l-B 

Analysis of Variance: Number of Times 
Subjects Would Have Used Analytic Strategy 



Source of 
Variation 


Sum of 
Squares 


d. f , 


Muan 
Square 


: . ■ P " . 


P 


Individuals 


233.88 


78 


3.00 






Sex 


52.90 


1 


52.90 


17.64 


.001 


Problem Conbenfc 


122.50 


1 


122.50 


93.44 


•001 


Sex X Problem Contant 


1.23 


1 


1*23 


.93 




Remainder 


102.28 


73 


1.31 






Total 


512.78 











Each of the six analyses of variance presents three F-ratios, testing 
respectively the significance of the difference in means between the sexes^ 
the difference in means between problems presented in masculine and in 
feminine form, and of the interaction between sex and problem content » 
Only the first and third of these tests of significance are of interest in 
each case* 



Table S^ii 

Mean Number of Times Subjects 
Chose /malytic Strategy as Best 

Problem Content 

Masculine Feminine Both 

3*85 4.98 8.83 

4^65 5.28 9*93 



Table 2-8 

ivnalysig of Variance: Number of Times 
Subjects Chose ;aialytic Strategy as Best 



Source of 
Variation 


Sum of 
Squares 


d, f. 


Mean 
Square 


F 


P 


Individuals 


198.28 


78 


2.54 






Sex 


12.10 


1 


12.10 


4.76 


.05 


Problem Content 


30.63 


1 


30.63 


23,22 


.001 


Sex X Problem Content 


2.50 


1 


2.50 


1.90 




Remainder 


102.88 


78 


1.32 






Total 


346.38 











An F-ratlo indicating that the me.ja for the masculine problems 
differed significantly from the mean for the feminine problems is of little 
interest. This is true because the eight problems presented in masculine . 
form differed from the eight presented in feminine form not only in 
appropriateness of cotenb, but also in that they were simply different 
problems* Hence> a signf icant difference in means may be the result either 
of the difference in role appropriateness or other other differences between 

26 



Men 
Women 

Difference - 



■ > 
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Table 3-A 

Mean Number of Times Subjects Would Have Used Trial-and-Error Strategy 

" Problem Content 

Masculine Feminine Both 

Men 2.35 .88 3.23 

^■'omen 2.40 1.75 4.15 

Difference - .92 

Table 3-B 

Analysis of Variance: Number of Times 
Subjects Would Have Used Trial-and-Error Strategy 



Source of 
Variation 


Mean 
Squares 


d. f . 


Mean 
Square 


F 


P 


Individuals 


157.04 


78 


2.01 






Sex 


8.56 


1 


8.56 


4.25 


.05 


Problem Content 


45.16 


1 


45.16 


31.01 


.001 


Sex X Problem Content 


6.81 


1 


6.81 


4.68 


.05 


Remainder 


113.54 


78 


1.46 






Total 


331*09 











the two particular sets, of eight problems employed, this latter ing 
trivial. Since the design confounds these two effects, the F 1 jj* problem 
content vdll be ignored in examining the results of the several analyses. 

Prom Tables 1 and 2 it can be seen that th'jre were significant 
differences between the sexes in their choice of the analytic strategy. 
The men more often than the wmen indicated that they would have used 
analysis, but the women mfft^ often said that the analytic strategy was 
the best one. In neither case was there a significant interaction between 
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Table 4-A 

Mean Number of Times Subjects Chose Trial-and-Errbr as Best Strategy 





Problem Content 










hCiSculine 


Feminine 




Both 




Men 


1.50 


1.28 




2.78 




V/cmen 


1,23 


1.25 




2.53 




Difference 








.25 






Table 4-B 








Analysis of Variance: Number 
Subjects Chose Trial-and-Error as 


of Times 
Best Strategy 




Source of 
Variation 


'Sum of 
Squares 


d, fa 


iliean 
Sqiiare 


F 




Individuals 


90.A8 


78 


1.16 






Sex 


.63 


1 


.63 


.54 




Problem Content 


.63 


1 


.63 


.73 




Sex X Problem Content 


.40 


1 


.40 


.47 




Remainder 


66.98 


78 


.86 






Total 


159.10 











sex and the role appropriateness of the content of the prcfclems* 

As in ±ndicated in Table 3, there was also a significant difference < 
between men and v/omen in the choice of the trinl-and-error strategy for \ 
use, more women than men indicating that they would have used it« In this 
case, there was also a significant interaction between role appropriateness V 
and sex in determining choice of strategy. However, when it came to 
designating trial-and-error as the best strategy, no significant difference 
between the sexes was obtained* 

■ 28 y''i-:^, 

o _ — : ^ . — ___„i_ — 
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Table 5-A 

Mean Number of Times Subjects 
V/ould Have Used Strategy of Seeking Help 

Problem Content 

Masciaine Feminine Both 

2.12 1.68 3.80 

WoJtten 3.05 2.12 5.17 

Difference -1.37 



Table 5-B 

Analysis of Variance: Number of Times 
Subjects Would Have Used Strategy of Seeking Help 



Source of 
Variation 


Sum of 
Squares 


d. f . 


Mean 
Squaro 




P 


Individuals 


161.09 


78 


2.07 






Sex 


18.91 


1 


18.91 


9.16 


.01 


Problem Content 


.18.91 


1 


18.91 


15.12 


.001 


Sex X Problem Content 


2.26 


1 


2.26 


1.91 




Remainder 


92.34 


78 


1.18 






Total 


293.49 











It is indicated in Tables 5 and 6 that although women would tend 
to use the strategy of seeking help more often than men do, there was 
apparently no significant difference in the designation of this as the 
best strategy. 

A general overview of these results indicates that there were sig- 
nificant sex differences in the choice for use of all three strategies, 
with the men choosing the abstract strategy more often than the women. 
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Ken 

Women 

Difference 



.25 . 

Table 6-A 

Mean Number of Times Subjects 
Chose Strategy of Seeking Help as Best 

Problem Content 

Masculine Feminine 

2.65 1.75 

2.0S 1.48 



Both 
4.40 
3.56 
.84 



Table 6-B 

Analysis of Variance: Number of Times 
Subjects Chose StrSteigy- or'Seeking Help as Best 



Source of 
Variation 


Sum of 
Squares 


d. f. 


Mean 
Square 


F 


P 


Individuals 


153.75 


78 


1.97 






Sex 


7.23 


1 


7.23 


3.67 




Problem Content 


22.50 


1 


22.50 


21.51 


.001 


Sex X Problem Content 


.90 


1 


.90 


.86 




Remainder 


81.60 


7a 


1.05 






Total 


265.93 











and the women choosing the manipulative strategy and the strategy of 
seeking help more often than men. The choice of the strategy which would 
have been used did not coincide with the strategy designated as best as 
far as these average statistics Indicate. In only one case was there a 
significant interaction between sex and role-appropriateneag of the 
problem content in determining the choice of strategy. 
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Corwdtez^ssaB n^th Sex-Role IdentlClcation ^ Hie correlaticms of the 
various choices of strategy with the Terman-Miles M-F test were -determined. 
Ihese are presented in Table 7. 



Table 7 

Correlations of Tennan-Miles with Choice of Strategy 



"Would Have Used" 
Masculine Femlfiine 



Analytic Strategy 



"Best« 
MascTxline Feminine 



Hen 


.29» 


.36* 


-.05 


.20 


Women 


-.02 


. .30*^ 


-.17 


.09 


Combined 


.32J«fr 


.53^ 


-.25^ 


.00 


Tirial-and-Error 










Men 


-.24 


.08 


-.04 


-.15 


Women 


-.06 


-.05 


.09 


.12 


Combined 


-.11 


-.27* 


.10 


-.02 


Seeking Help 










Men 


-*10 


-.51** 


.08 


-.oa 


Women 


.03 


-.30* 


.13 


-.17 


Combined 


-.24* 


-.40** 


.23* 


.01 



A gemral smris^ of the correlational relationships obtained betsween 
the choice of strategies and sex-role identification corresponds .with the 
sex difference xiata. The results for the sexes combined demonstrate the 
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relationship for subjects irrespective of sex membership, A comparison 
of these combined results with those for the sexes taken independently 
indicates that in most cases masculinity and belonging to the male sex 
have similar effects in determining the choice of strategy. The choice 
of the ana3;^ic strategy correlated positively \d.th, and the choice of 
a strategy of seeking help negatively with, masculine-role identification. 
The results for designation of best strategy were inconsistent. It is 
clear, however,, that choice of strategy for use was not dependent simply 
upon vdiich strategy a subject designated by best. 

Discussion 

The results of this experiment fit together to form a pattern 
suggesting that sex role plnys a part in determining the choice of a 
strategy for solving problems. Men and the masculine-role-identification 
are associated with the choice of an analytic approach, women and the 
feminine-role-identification with seeking help, Moreover, women 
indicate more frequently than men that they would use trial-and-error, 
although no significant correlation between role-identification and use 
of trial-and-error was fomd witiiin either seix. However, these findir^s 
apply only to the choice of solution and not to the effrasslnreness of 
solution. Further work is needed to determine vAiether ttese differences 
in strata preferences contribute to sex differences iir. isdiievement in 
problem solving or to the relationship between sex-role ^feitafication 
and such achifsvement. 
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Summary 

Forty college men and AO college women were asked to indicate which 
of three methods ttasy would have used in solving each of 16 problems, half 
of which were presented in masculine and half in feminine form. They 
were also asked to indicate vfliich of the three methods was the "best." 
The three alternative methods presented for each problem included one 
vAiich involved an analytic strategy, one involving trial-and-error, and ' 
one involving seeking help^ 

Ihe men indicated significantly more frequently than the women 
that they would have used the analytic strategy, i^ereas the women more 
frequently than the men would have used trial-and-error and seeking help. 
Moreover, withiB each sex, masculinity tended to be correlated with the 
use of an analytic strategy, while femininity was correlated with the use 
of a strategy of seeking help* There was no consistent relation between 
sex or sex role and designation of best strategy. 
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SEX DIPPSR2NCES IN PBOBLErl SOLVII>fG AS RELiTED U) ROLE .\FPROPRIAT£NSSS OP 
PROBLEK CONTENT iiND TO AVAIL;\BILITY OF iEHIPULHTITii tLvT^RLUiS 



The first study in the present series (pp. 1-7) confirmed previous 
findings that men are superior to wcxnen in solving at letist certain kinds 
of problems (Sweeney, 1953 J Carey, 1955; Nakamura, 1955 J Milton, 1957) 
and that this sex difference in problem solving is reduced to insignifi- 
cance vrtien adjustment is made for differences in sex-role identification 
(Hilton, 1957). Ihe second study (pp. 8-16) showed that altering the 
content of problems to make them more appropriate to thu feminine role 
also reduces the sex difference in achievement. In the third study 
(PP« 17-28), data were obtained Indicating that men more of ten than women 
woxild tend to use an analytic strategy, vrtiile women more often than men 
would tend to use a trial-and-orror strategy (also, seeking help); the 
:a2ata also indicate that wdthin either sex the tendency to use an analytic 
assrategy is correlatcai ^^5^h mascxillne-role identification. 

The resaalts of t$r^e studies taken together' ^ggest that the superior 
isdiiavJcaiE^nt men usay aae accounted for by the ^*eater tendency to U3B 

analytic strat^^^ mxd that the correlation within either sex between 
^na^nilinity and airh iwefflent in problean solving may similarly be accounted 
2rsr i>y a correlatinn fefcween masculinity and tendency^i^o use analytic 
sarategy* No evideEBSse is available from the previous: studies to support 
tioB assumption impBSnrtt here that the use of analytic strategy would be 
imnre effective in solving the particular problems employed than would 
the use of trial-and-error. 
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In the present study, problems were presented In an "abstract" 
form intended to f ostur the use of analjrtic strategy and in a "manipoLative 

form intended to both foster and aid the use of trial-wmd-error* Bae 

i. - ...... 

"abstract^ form involved simply presenting the problem reproduced upon a. 
sheet of paper together with a. pencil and ^pace in which to work out the ; 
solution* The "mmipiaative" form involved presenting the same materials 
and in addition certain objects T/*ich could be manipulated and ^ w ,1/ 
inan±pu3ation might aid in the solution of the problem* It was thou^t 
xhat the availability of these manipulative materials Mgjit both encourage 
and facilitate the use of trial-and-error. 

The study provided a comparison of the imamber of problems solved - 
when presented ia the abstract form with the raimber solved when presented 
in the manipiaattwe form. But of more interesi; was the easpe^tetion that 
since women tend iPBre than men to use a tri^O-rand-error as opposed to an* 
maSytdc strateigr, ttiey would tend to do relatively better on problems 
preseiiited in manipniative as contrasted to abstract r^drnu The i{^!|i«tte8±s 
of ^posimary interest was: Iflien the use of a ty.Ml-atttt-QrrnT* fi frrrTta| gy--f « 
fosteed and a^ed by mnking available manipulas^ive rmssfcerials,. iiBi-sex 
difference i^^ laroiffem solving vdll be reduced. 

In this sxpBsdment, as in the second one in the present ssOTies, 
each problem wxs aiLjso presented with content appropriate both to armascu- 
line and to a feminine role. Hence, the design. also provided JMother te^ 
of the principal hypothesis of that previous stia%: VJhea ttori^iiBStont of 
proiafiOKKis aBfe=gff fcd so ais to make them Jsess appawpriate to -WlaeaBascullnei 
rs^^ I4je cH^fcrencHSi^ problem anlyi^ng i ff!in reduced* 
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■ 31 ^ 
Method 

Subjects. Sixty boys and sixty girls frcsn the North Haven High 
School participated as subjects in tiiis tjxperiment* The group included 
nearly all of the individuals in the sonior class and also a few from 
the junior class^ the latter being added to obtvain the total niunber 
required* Scores on tte California Short-Pom Test of Mental ifeturity 
(Sullivan, Clark and T^s, 1950) were available frora school records for 
all students as a lueasaare of intelligence. There ^s no significant sex 
difference in I, tfe boys having a mean of 103^8 and the girls armean 
of 103#6. 

Materials ^ Twenty problems ifere.^^loyed, aEL of which were identi- 
cal to, or modifications of, problems used in prsosGUS st3BS&es in this 
series* Appendix 5 l±ates the pz^stelems «^ <i®scribes whatever 

modifications i/ere madeu Batch xsf ^Jfee} ifc«^ffby p ins used both with 

masculine and. with femirrfe^e canteE± :acEd both in:^aa s^bsferact and in a 
manipulative f om« 

The fQliowing:iis ani^acample^rsf ISh same prcSiismjaa: masculine and 

in f eminin© f orm: 

An autaaobile dealer ordered 36 tires one day*. I&ts was enough to 
provide four tires Bcxr each car and two tires f«r each motorcycle 
he had on hand^ Altajgether te had 12 vehiclsis* JIow many cars 
and how many motsarcgrles did ise have? 

A bride' s motter ^wctered JB mnffltes for her mm0sker^ s weddings This 
was enough toxiwaEftde f our^ caszadaes Jtor eadi ISirasaatem candlestick and 
two candles fiaar^Ech two-asteni^OTindlestick:^^ hand, iiltogether 

she iiad 12 canS&s^icks. Hammnrxy ±wt^!ihf^ TO>i»yi:<a^ f>i'f>w.Q and how many 
fotuo-stem camfl^esfclcks di^ sferhavs:? 

IVhen the l/itter wasrjirosented in raainpi^tive fcnm^^ iaro; toy candelabra, one 

holding two candles xand the otner Smtr, mere provi&d^iogether with 40 

birthday candles, Whrm the former «is presented. :Srn3iE2dpulative form, one 
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toy car and one toy motorcycle was provided together with 40 toy tires 

(or mora accurately, 40 small rubber washers chosen to resemble toy tires)^ 

Each boy and each girl received all twenty problems^ five in each one of 

the four^possible forms: abstract-masculine (Am), abstract-feminine (Af), 

manipulative-masculine {VSm}, and manipulative-feminine (Mf)^ 

The TeiTnan-^Miles M-F test (1936) >as used as the measure of sex-roli? 

identification, and a short biographical data sheet was also used. 

Procedure > Subjects wero tested in six groups, each group consisting 

of 10 men and 10 women^ All tests were given during one session of approx- 

innately 2j hours for each group. The 20 problems were given first with 

a five-minute break bet\^en tho first set of 10 and the second set* This 

was followed by the biographical data sheet and the Terman-Milos. There 

a timekoeper-proctor for each five subject s. 

Subjects were placed^ alternately by sox, at two long tables seating 

10 subjects each# A screen on the table top separated each subject from 

the subjects on either side. The problems vrere passed from subject to 

subject by the proctors. The following instructions were pr^esented oraUy 

and in v/ritten form before each testing session: 

piroctions ; This is a test of your ability to solve certain kinds 
of problems* This experiment is part of a program of research on. 
problem solving. 

The problems included here have been carefully selected on the basis 
of preliminary experimentation to provide a test of certain hypotheses 
concerning processes important in problem solving* The success of 
the experiment depends upon each of you doing as wll as possible 
on each of the problems. Your best eff orsts will be very much 
appreciated. 

You will be given a total of 20 problems to solve* Four minutes 
will be allowed for each problem. There will be a break at the end 
of the first 10 problems. At any given time each of you will be 
working on a different problem and you will not all be given the 
same problems to solve. 
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In front of you there is a box. Ploaso do not open the box until 
the signal to start is given . Each box contains onelprobiCTi. When 
you are told to start, open the box and take out eveiythiag that is 

Some boxes contain only a sheet of paper with one problem -written 
on it. Other boxes contain materials which wiU help you to solve 
the problem. Be sure to use the materials if th^ are present, but 
it may not be necessary to use all of them. 

When you open a box, first find the sheet with the problem on it 
and write your code number on that sheet. Write only on this sheet, 
never on any of the materials. . 

After you are finished vrorking on a problem and feel sure that you 
have written the correct answer on your problem sheet, raise your 
hand and your proctor wiU write the time pn your sheet. Than put 
the sheet in your envelope. 

Ohere is one proctor for each five of you end each proctor has a 
stop watch. 

Next, put any materials back in the box and push the box up to the 
left hand comer of your section of tho table. (Leave the lid off,) 

Please sit quietly until the instruction to begin the next problem 
IS given. 

VJhon you are told to begin the next problem, pull the box from the 
upper right hand comer of your section, and begin. 

Tou will probably not be able to finish many of the problG&sr^^If 
you do not finish, please stop when the stop signal is given and 
go on to the next problem. 

- One.-final~word~sme^-of these have-mater iais~T*ich~ar¥^^^^ 

with, or even funny, but the purpose is very serious. Please do 
not make any comment or noise during the experiment. Please do not 
even ask questions once the experiment is begtm. All the informa- 
tion you will need is given in the statement of the problem. If 
you are puzzled, re-read the problem carefully. 

Also, since other students will be participating in this experiment 
after you, please do not toll anybody any of the problems which you 
are given to solve, because they may be serving as subjects later 
this week or next week. If you tell someone about a problem, thev 
will not be able to take part, - . 

Four sets of problems were employed. iSach set included all 20 
problems, five in each of the four possible forms. The composition of " 
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each of the four sets is shoi/n in Table 1, l.ithin a group of 10 subjects 
receiving one of tho four sets, each subject started on a different . 
problem, but then received, the remaining problems in the saias order, . 
Problem 1 following Problem 20. Thus, for example. Subject A started 
with Problem 1, then went to 2, 3, 4 20, and Subject B started witU 
Problem 3j then went to 4, 5, 20, 1, 2, Furthermore, th^ method of * 
administration was such that any given set and order was given equally 
frequently to boys and to girls. All tho problems were timed as described 
in the instructions. 



Table 1 
Four Sets of Problems' 



Problem 


Set 1 


Set 2 


Set 3 


Set k 


1 


Mf 


iun 


Mm 


Af 


2 


Af 


Mm 


Am 


Mf 


3 


ysiD. 


Af 


Mf 


Am 


4 


Am 


Mf 


Af 


Mm 


5 


Mf 


Am 


m 


Af 


6 


;\f 


m 


Am 


Mf 


7 


Min 


iif 


Mf 


Am 


8 


Am 


Mf 


Af_ 


Vm 


9 


Mf 


Am 


Vim 


Af " 


10 


Af 


Km 


Am 


Mf 


11 


Vm 


Af 


Mf 


Am 


12 


Am 


Mf 


Af 


Min 


13 


Mf 


Am 


Mia 


Af 


14 


Af 


m. 


Ara 


Mf 


15 


Min 


i\f 


Mf 


Am 


16 


Am 


Mf 


Af 


m 


17 


Mf 


Am 


Mm 


Af 


IB 


Af 


Mm 


Am 


Mf 


19 


Mm 


Af 


Mf 


-Aiu- 


20 


i\m 


Mf 


Af 


Mm 



Uppcr^case letters refer to strategy, lower-case to role appropriateness. 
Mta = manipulative-masculine. Mf « manipulative-feminine. Am « abstract- 
masculine • Af - abstract-feminine » 
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Results 

Because tte design employed involved three main effecis, the results 
can. not be easSy summarized in a single two-dimensional table. Tables 2 
and 3, therefore^ summarize the data with respect to mean number of problems 
solved by men ^anii by women as dependent upon the two experimental conditons. 



Combined 



Table 2 

Meaa Slumber of Problems Solved as Related to Sex 
and to Availability of Manipulative Materials 



sua 

Problems 
5.35 



Problem Form 
Abstract Manipulative Difference 
2.63 2.72 - ,09 



Men 
VJomen 



5,83 
4.82 



2.79 
2,47 



3.09 
2.35 



- .30 
.12 



Difference 



1,06 



.32 



.84 



Table 3 



Combined 



Hean Number of Problems Solved as Related to Sex 
and to Role Appropriateness of Problem Content 



All 
Problems 

5.35 



Problem Content 
Ifasculine Feminine 
2.92 2,43 



Difference 
.49 



Men 
Women 



5.88 
4.82 



3.19 
2.65 



2.69 
2,17 



.50 
.48 



Difference 



1.06 



.54 



.52 
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The reaultB of the analysis of variance are presented ia^ T^^^ 

Table 4 

Analysis of Variancer ^Number of Problems^^^^^^^^^^ 



oource ox 


tSua 01 






Varialfilon 


Squares 


d. f. 


Square 


Individuals 


301.98 ' 


U8 


2.56 


Sex. 


8.27 


1 


8,27 


Prob* Form: Ahstr, vs. Manip, 




1 


■ .25 


Probft Content: Hasc» vs» Fem« 


7.25 , , 


1 


,7.25, 


Sex X Problem Pom 


1.30 , 


1 




Sex X Problem Content 


.002 , 


1 


,002 


Prob • Form x Prob • Contend 


.17 


1 


.17 


Sex X Form x Content 


1.47 . , 


1 


1.47 


Remainder-j^ 


285.31 


US 


2,42 


Remainderg 


291.01 


.118 


2.47 


Remainder^ 


283.76 


U8 


2.41 


Total 


603.00 


479 





"^One-tailed test only for the sex difference 

Only the sex difference was significant/ the boys as usual solving 
more problons than the g3rls. The mean number of problems solved in 
abstract form did not differ from the mean munber solved in manipulative; . 
form, nor did the mean number with masculine content solved differ from ; 
the mean nuniber with feminine content solved 

More important^ neither the interaction between sex and problem^ form ^ 
nor the interaction between sex and problem content was significant. . 



Ihe data thus fail to confirm the primary hypothesis of this study, ■ 
namely that encouraging and f ac ilitating the use of trlal-and-error 
strategy by making available manipulative materials will reduce the 
sex difference in problem solving. Similarly, and; ■surprisingly, the 
present data fail to confirm the hypothesis that had pr^eviously found . 
support in the second study of this series, namely that altering the 
content of problans to make them less appropriate^ to the masculine role 
will reduce the sex difference in problem solving, 

TjjSS Scores . A record was available of the time required by each 
subject to solve each problem, assuming that he solved it within the 
foui^-minute time limit. - An analysis of these time scores provided no 
additional information of interest, at least partly because of the^fact , • 
that on the average less than a third of the problems were' solved (Tables . 
2 and 3). Hence, the results will not be presented here. 

Correlations of Sex-R^ Identification with Problems Solved . Another 
analysis of interest in the relation of sex-role Identification to ^probl^ O 
solution within each of the sexes. It will be recalled that in earlier irVi^^' 
studies a signficant positive correlation vras obtained bot^ among nuan^^ 
among women between masculinity and problem solving when the. probi2s!SwP^ 
predominantly masculine in content (see p. 4, ;alsp p. 14). When the 
problems were stated in feminine terms, the correlations did not differ .- .rj?^ 
significantly from zero. The data from the'presiHVitudy; shown in fabl?^ 
5, essentially conf irm the earlier findings. An additioriil finding of ,. , 
interest is that the correlation between raasculihity and' problem solving ; 
also fails to re.«>ch significance when the problems are presented in the 
manipulative fom, the form thought' to foster ind aid the ' trial-and-errpr " ^ ' 
strategy for which women were previously found to have greater preference, A 



Table 5 



Correlations of Tewian-Miles M-F Scores 
with Number of Problems Solved 

Problem Content 



Problem Form 





All 
Problems 


Masculine. 


■Feminine 


iUsstract 


Men 


•29* 


.30* 


.20 


.25* 


V/omen 


.25* 


.25* 


.19 


.26* 



.26* 
.16 



il 



Effects of Order upon Problem Solving . The design of the experiment ^ /.t^. 
was such that each problem was presented an equal number of. tdme.s in each',^..^Jf| 
of the twenty possible positions, this b^ing true both fcr^xnehj^ahd for 
women. This aspect of the design makes it possible to explore the effect JJ?^ 
of the position in which a problem is presented upon the :pr<*^ ^- 'V/ 

its solution. Figure 1 presents this informtion in graphic foim both 
for men and for women. The curves have been smoothed. 



Proportion 

Problems 
Solved 

.1 - 



Men 



V . • • • • 



Women 



o. • . • • • • • • • • • • • •• ♦ • ♦ • 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Order of Presentation 



Fig, 1, Proportion of Problems Solved as a Function of Order of Presentation 

43 



There is no apparent overall effect of order consnon to both sexes 
such, for example, as that which might result from fatigue. Vfliat is of 
interest is the difference between men and wcanen with respect to the 
effect of crder. The unanticipated finding is that the superior per- 
formance of men occurred largely during the first half of the problems. 

Discussion 

In this as in several previous studies (see p. 29) > the mean number 
of problems solved by men was significantly larger *than the mean number ■ 
solved by women, even thougji the mean I# Q»*s for the two groups were 
almost identical. The present study was undertaken primarily to e^qplore 
the possibility that this sex difference results in part from a difference 
between the sexes in the strategies which they tend to use in solving 
problems. The study preceding this one had provided evidence that men 
tend more than women to use an analytic strategy and that women tend more 
than men to use a trial-and- error strategy^ It seemed probable that 
providing manipulative materials would encourage the use of a trial-and- 
error strategy and also increase its effectiveness. Ihis expectation 
led to the formulation of the hypothesis that making available such . 
materials would reduce the sex difference in problem solving. The data, 
however, fail to provide any support for this hypothesis. One point ^ 
^ should^b e kept lin-mind^dn-^interprct ing JbMs^ 

that making available manipulative materials would both foster and aid 
the use of trial-and-error, but no evidence is available that this in fact 
occurred. However, the data in any case provide no positive evidence that 
the sex difference in problem solving results even in part from a difference. 
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between the sexes in strategies employed* 

Data was obtained in the second study in this series (pp» 8-16) 
suggesting that motivational factors' are important in accounting for the 
sex difference and problem solving and for the relation within each sex 
between sex-role identification and such achievement* In that study as 
in this one, a significant positive correlation was obtained between 
masculinity and problem solving both among men and among women when the 
problems were presented with masculina content* But in both studies 
presenting the problems with feminine content reduced these correlations 
to insignificance* Furthermore, presenting the problems with f emin^ine 
content reduced the sex difference in problem solving to insignificance. 
Since the same tasks were Involved with masculine as with feminine 
content,- these findings favor a motivational interpretation rather than, 
one ihvolving differences in strategy. 

It must be noted quickly, however, that the present ertudy failed 
to conf ina this finding of the second study. In this study, presenting 
the problems with feminine content resulted in no reduction in the sex 
difference in achievement* There is no completely satisfactory explanation 
for this failure to confirm the earlier study, but there are at least 
three major differences between this study, and the previous one. These 
differences deserve examination; (a) The subjects in this study were 
high school studei?ts; those in the other study were college students, 
(b) Manipulative materials were present in the present study but not in 
the other one. (c) Proctors were present and observing the subjects 
closely in the present study but not in the other one. 

The difference between high school and college subjects does not 
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appear to be a satiafactory explanation for the lack of confiwaationj^ 
because other aspects of the sex role and problem solving relationship . 
have been obtained with both groups (see pp. 1-7) • Also, if the presence 
°l^."^^^P^^^^v® materials, per se, were responsible for the present lack 
of confirmation, this should have been indicated by a significant three- 
way Interaction. However, if the presence of manipulative materials had 
a more general effect, i.e., one which generalized to all problems, this 
would not necessarily have produced a significant three-way interaction. 
Since the presence and absence of manipulative materials was directly ^ 
alternated in the design, this possibility of generalized effect cannot, 
be eliminated^ The presence of observant prqctors is mLsm^tititx considering 
since this could have ihad the effect of forcing continued eSSirt even upon 
less JiHteasKSting (e.g.^ non-role-appropriate) problemsi» 

Ktt ih H^ t' of the last two eaq^lanations would have tSrar effect through 
the mc&iTrafcion of the subjects, but there are no data Jfei&s present study 
through which the motivation can be gauged. A weak sort of evidence for 
the higher motivation of the present group of subjects comes from a 
comparison of the total problemr-solving scores of the pre aisnt group with 
those of another high school group (p. 4) to whom somei^at sinii^ ^ 
were given without close proctoring. The present group solved signifi- 
cantly more problems (t = 2.13 for the men arid 3.40 for the women). Ihis 
is consistent with the e3<pianat ion that the subjects were more highly 
motivated in the present study, but is by no means conclusive since the 
problems were not identical for the two groups and since we cannot equate 
the two groups for intelligence. (Different intelligence testa were 
used.) 
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Another piece of minimal evidence ocsnirs in tbe present stuqprvihich, 
by ad hoc reasoning, is consistent with the motivational interpretation 
of the effects of sex role. This is the finding that women increased in 
number of problems solved over the problem series while men remained 
relatively constant. This interpretation of the finding assumes that the 
initial motivational effect upon women confronted with the series of 
problems is negative, but that this negative motivation diminished with 
time, due to increased task involvement and an awareness that some of the 
problems were appropriate to the feminine role. GertainOjr the motivational 
interpretatioa is asansistent wttb Carey's findaag i^ women increase 
IHieir problem satebig perforaeace after ffi.4group discwssion (Cacgj, 1958) • 

Summary 

- The hypothesis of primary interest was: Vflien ihe use of :^1;rial- 
and-error strategy is both fostered and aided by making available manipu- 
lative materials, the sex difference in problem solving will be reduced. 
The design also provided another test of the principal hypothesis in the 
second stixiy in this series: Wixen the content of problems is altered so 
as to make them less appropriate to the masculine role, the sex difference 
in problem solving will be reduced. 

Sixty boys and sixty girls from the North Haven High School were 
given 20 individittlLy-timed problems to solve. Half of the problems were 
presented in abstract form and half with manipulative materials available. 
Half of the problems contained content appropriate to the masculine role 
and half content approprl-^te to the feminine role. The Teraan-Miles M-F 
test was used as a measure of sex-role identification. 
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As usual, the mean nuaiber of problems solved by the men was signi- 
ficantly more than the mean number solved by women. The mean niaznber solved 
in abstract form did not differ significantly from the mean number solved 
in manipulative form, nor did the mean number solved with mascxiline content 
differ from the mean number solved with feminine contents More Important, 
neither the intea?action between sex and prolitem: f onn nor the interaction - 
between sex and protifem content were significant • Ihe data, thus, not 
OTly failed to confScm the hypothesis of primary interest in this study, 
imt also failed to confirm the hypothesis for which support had been found 
In: the results of i3m second study in this serJes. 

Scores on the 3ferman-Milcs were again found to be significantly 
correlated among men and among women with achiearement in problem isplving 
for masculine but nafe for femixiine problems, Siioh scores also correlated \ 
with achievement within both sexes for abstract problems, but for women 
failed to show such significant correlation for manipulative problems. 
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SEX DIFFERENCES IN PRQBW SOLVING AND ROLE APPRDPRIA1ENESS 
OF mOBiEM CillTENT: A REPLICATION / 



Both the eeoiaii: and ^t^ in this series included a test ^ 

of the hypothesis: Biisn the characteristics of prsoblema are altera* so as r 
to maice th©n lessrappropriat to the inasculine role> the sex diffelisences - ^^^^ 
in problem solvingrwill be reduced. Data obtained in thelsecbnd study ^ 
suppox%e^ wheiseaa data obtained in the f outrit^^^ 

to corif im. The differed in that the former employed as [i^^"^^; 

Sttinf ord undtergraduate men and .wcmen^ whereas. tKellD^^^ 
North Haven Hi^ 3cht«)l boys; acnd girls.^ They dif f eredf ais6^itt:itha^^^^ 
latter included ths iffi of manipulative mterials with half of the problems^ 
and involved the userof proctors to time students individually^ 

The present study was ihtended Siesenbiaiay to replicate the ^ 
second study to see whether the same finding would again be obtained* 

^munioci 

Threnty problems were employed, each appearing both with«iasculine-^ 
role^appropriate and with feminine-role-appropriate content, ^eae were r^^^^ 
the same problems which had been employed in abstract form in the fourth 
study (see Appendix 5)> problems which involved some minor modifications 
of the series of 20 problems originally employed in the second study (see 
Appendix 3). In the prfeseAt study, 'nd manipulative materials were avail- 
able, nor were the problems individually timed. All problems for an 
individual subject were bound in a single booklet, and a working time 
of 80 minutes pennitted for the entire set. Each subject received 10 
problems with masculine content and 10 with feminine content, the design 
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Iming Buch that an eqii^ number of wm andimnen received each 
«ith loasculine and with: :£aiilniiie conb ent« !S&7ent7-*f oUr undergraduate ? 
©en and 24 xwdergraduate wmen from the Onianresity served 
as subjects^ 

Resiats 

Tables 1 and 2 eianmiarize the results^ Men and vomen differed 

Table 1 

Mean Number of ProblemsriSolved 

Men Women Difference p 

ProblQu Content 



Masculine 


5.71 


3.29 


2.52 


.001 


TenaixiLixiB 


4.99 


3.83 


1.16 






Table 2 








of Variance: 


Number 


of Tftpoblema 


Solved - 


Sowce of 


Sum of 




-. "v'-Mean ■ 




Variation 


Squares 


d. f. 


Stjuare 




Individuals 


246,79 




.';;'5.37:;;'.-- 




Sex 


77.04 




7r;o4 


.■?vi4;36:;7:v^^^^^ 


Problem Content 


.IS 








Sex X Probl on Content 


9.37 




9.37 


:5■■■-4i/^2|v;■;||^ 


Remainder 










Total 


430.84 









signicantly in the mean number of probleme solved^ More importantj the ^ 
interaction between sex and problem content was significant, thus support-r- 



ing again the J^rpothesis first confirmed in the study here being ' ' ^ • 
replicated, Ihere is one difference in the resiats of the two studies, - 
In this study, unlike the second one, the sex difference in number of .« ; 

problems solved Still Significantly favors the men even for problems . -V^j 
presented with femirxlne content (Table 1), 



Discussion ■ 



Additional support is provided to the interpretation of the effect ^Jt^^J 
of aex role upon problem solving as being in part a transitoxy. tt6tlvati^,;|^ 

'• ' • 'IJ^t^^Sm 

al effect by ttiis. replication confirming the results of the second •4tu^i,":^^|^ 
^ both of these two studies, the problems with content appropriate ^tO;.-/tN0^ 
the sex role were solved by greatSi' facility by mraiberS of-i*at;8e3^'than;s-;r?f| 
were problems appropriate to the opposite sex role. ^Imis motivational^ , 
effect may fee either one of enchancement of effort on problems appropriate 
to the role, or aversion to problems not appropriate to the sex role, • 4 

Perhaps both factors are involved. Carey (195S) has demonstrated that • 
men have more favorable attitudes toward abstract problem solving than , 
do women* The author has unpublished data which confirms this and which 
shows that women have higher anxiety than do men in -the problem solving 
situation. Thus, both positive and negative motivation seems to be 
operating. 

!nie failure in the fourth stvdy to find a reduction in sex differences s 
in prdhi^^^^^E^^ problems with feminine content were pre santed may , ; 

be e3q)lainable in terms of differences in subject population, presence of ,. 
manipulative materials, or use of Individual timing of problems by 
proctors. The present emphasis upon motivational factors would tend tp„ , 
favor the last of these three. The use of proctors individually timing 



problems may have served to maximize the motivation of both sexes and 

hence to reduce the lllceldhood of an interaction depending upon motivational 

factors^ 

This Quphasis upon motivational factors in the influence of sex rol© 
upon problem solving is by no means intended to convey the conclusion 
that such factors are the only one^operatin^^ produce^ differences between 
men and women in problem solving or to produce within either sex a relation 
between sex-role identification and achievement in problem solving* ' Ann 
explanation, for example, is still needed for the fadt that in the present 
study men solved more problems than wmen even lAen those problems were 
presented with feminine content* 

Suimiary 

Twenty-four undergraduate men and 24 undergraduate women were given 
a set of 20 problems, half with content appropriate to the masculine role 
ani half with content appropriate to the f emininei,- role. The results 
confirm an earlier finding that vAxen the characteristics of problems are 
altered so as to make them less appropriate to the masculine role, sex 
differences in problem solving are reduced* 
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APPESTDIX 1 



PROBLEM BATTERY FOR THE FIRST EXPERIMENT . ■ ^ZU 

■piriBctlona t This is a test of your ability to solve certain 
{kinds of problems • This experiment is part of a prograun;,of „ : 4^^^^^ 
research on problem solving* ' . ■ , ''•:/<^of^y^il^c^^'iH^ 

,'The problems Included here have been carefully selebte^^^^^^ 
^^asls of preliminary experimentation to prdvX^ji^^^P^^^^4^0^^ 
fc'ertain hypotheses concerning/i>r9cosses import'ari'^l!i^||l>|!o^^ 
polvinigV- ^- :The/;;,succ^^^^ 

.^you doing as well as possible .on •ek<th''^ot^th€^^s^^^^-^'^^^Sp^^B 
best efforts will be very vmdh,apprecikied^^3^^^^^^^^iiSSif^ 

ilach of the twenty^ problems 'has, 'eT^foxir-klnuV®''-'-^^ 

you finish a problem before the end of the time llimi%|''j|i3e 'tiiil^^, 

extra time to recheck your answer. Please* do -NOT»^'|^^^ 

next problem mtll the signal 1« 'given^^^^ Please '^?;d^^^^ 

to an earlier problem which you were unable tofcomp&^e.^'^^^^^ 

the signal is given, please turn the page' itnrnediatelye^^^^^^ 

work on the next problem* ^ -t f H ; /"^f'^: 

Do whatever figuring is. necessary in the space provided, but be 
sure your answer is clearly indicated. Draw a circle around tt^^y^ 
if necessary* One final word— please do IIOT discuss any of ; 
the sev problems with other students* They may wish to take part: ; 
in this same experiment* 

1. If 7 men can do a job in 21 days, how many days will it 
take 3 taen to do the same job? 

2* The dia£^^ below represents a three-inch, cube painted 
vAiite on all six sides* The dotted lines represent cuts made 
throu(^ the large cube to divide it into one-inch cubes* 

How many of the one-inch cubes have one white side? ■ 

How many have two white sides? ^ ^ — : ' — — -™ 
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/J. Snuffy, the^ tramp, rolls his own cigarettes from butts 
he collects in his travels. The tobacco from six butts pro- 

?-^o®?^4^® ^^"^ cigarette. One day he collected a total of 
7^ butaaa. He -smoked m cigarette every half hour, yet this 
.aupplT lasted him semn hours. How did he manage this? 

^^^^ ^ of 10 pennies. Show how 
.you could move only 3 of the pennies to turn the triangle 
-upside down— make it point down instead of up. 




h ^V^^ average of a set of numbers is defined as their sum 
^tllit ^2 ?; 0,?^ ^^"^ average score of 83 on three 

tests, and if his first two tests had the average score 88. 
wnat score did he receive on the Qiird test? 

t*^ 4.??^f5 filling in the square with the numbers 1 through 9 
Willie 1^! vertical, horizontal, and diagonal rows 





1 






5 






9 
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7. A srail starts at the bottom of a well 12 feet deep and 
crawls up k feet each day. Bach night, however, the poor 
thing slips back 3 feet. How long will it take the snail to 
reach the top of the well? 

8, Connact all these dots using only three straight lines, 
without lifting your pencil from the paper and without re- 
tracing any line. The lines may cross each other. 



9, A, B, and C together have $96» B has twice as much as C, 
and A has as much as B and C together. How much has B? 

10. It la possible to make a unicur sal tracing of the figure 
below — that is, to go completely around every portion of the 
figure without ever lifting your pencil from the paper or re- 
tracing a line . 

The problem is to make such a tracing. The large copy 
of the figure is to be traced, when you have found out how to 
do it by practicing on the small copies. For every try, draw 
a small circle aromd the place where you begin the tracing. 



1/ 


/ 








K 




/ 




z 



/ 




\ 








\ 




7 



4 








/ 




N, 
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!!• Suppose a simple organism, like an amoeba, divides into 
two once every three minutes* Every new organism divides 
Into two every three minutes • A single amoeba is placed in 
a jar and in one hour the jar is filled with amoebae. How 
long will it take to fill the jar if v/e start with two amoebae 
instead of one? 

12. Use straight lines to divide this square into four parts 
of the same size and shape, without drawing any of the lines 
through any of the dots. 




13. An automobile dealer one day ordered 1,000 tires. This 
was enough to provide four tires for each car and two tires 
for each motorcycle he had on hand. Altogether he had 29© 
vehicles. How many cars and hov/ many motorcycles did he have? 



lit. The figure at the left represents a piece of cardboard 
which can be folded to make a box. The figures to the right 
represent various boxes. Consider both the shape of the boxes 
and the sides which have been painted black. Draw a circle 
around each of the boxes on the right which could have been 
made from the cardboard on the left. 



c e ^ ^ 







ERIC 



56 



i5# No human being haa more than five million hairs on his 
haad# This fact plus some information that the Bureau of 
Census can provide would permit you to prove that there are 
at least two persons in New York City who have the same 
number of hairs on their heads^ What information would you 
rieed and how could it be used to prove the proposition? 

l6# A man has five pieces of chain^ Each piece is made up 
of three links^ He wants to join the five pieces into a 
single length of chain# V/hat is the smallest number of links 
that he must open and close in order to do this? ■ .... ' 
Explain how it would be done* . 

; Gy® GSD GEO GSD GSD 

17^ A stranger bought a bicycle for $15 and gave in payment 
a check for $25» The dealer went to a neighboring store and 
cashed the check* The stranger received $10 change, mptinted 
his bicycle, and disappeared* The check bounced and the 
dealer had to make good* The bicycle cost the dealer ^11* 
How much money did he lose altogether? 

l8* Pour married couples want to get to the top of a 
building* There is no way to do this except by means of an 
elevator which any of the eight people can operate, but which 
will not hold more than three people at a time* The husbands 
(call them A, B, C, and D) are jealous men, and none of them 
f will permit his wife to be in the presence of another man at 
any time, even momentarily, unless he is also there* 

How do the four couples get to the top of the building? 
Call the wives, a, b, c, and d (a is married to A, and so on). 
List the trips it is necessary for the eight people to make 
up and down on the elevator* 

For example, on the first trip wives, a, b, and c go up, 
and wife a comes down; next a and d go up, and a comes down* 



You go on from there* 

(up) 1* a, b, c 6* 

(down) 2* a 7» 

3* a, d 8,* 

$. 10^ 



EKLC 
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19« How can you bring up from the river exactly six quarts 
of water when you have only a four quart and a nine quart 
pail to measure with? 



20» The four squares belov/ are made up of 12 matches • Make 
a drawing to show how by moving only three of the matches 
you can make only three squares, all of which will be the 
same size as the original square ♦ 
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*iPPENDIX 2 



QUESTIONNAIRE 



Name 



Age 



Sex 



About you : 

Vftiat do you want to do when you are through school? 

Who do you want to be like viien you get older? 

What kind of a job v/ould you like to have? 

Who is the nicest person you know? ^ 

Who is the kindest person you know? ^ 

Who is the sternest person you know? 

I'/hen you grow older do you want to be more like your mother or your 

father? ^ VJhy? 

Do you ever get angry at your parents? ' imich one do you 

get mad at most often? ^ Why? 

Boys * Do you ever wish you had been bom a girl? 

Have you ever had the feeling that your parents wish you were a 



Have you ever had the feeling that your parents wish you were a 



girl? 



Girls: Do you ever wish you had been born a boy? 



boy? 



About your family : 

How many brothers do you have? 

How many sisters do you have? 



How old are they? 



How old are they? 



How old is your father? 



How old is your mother? 
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'^Vhat is your father's occupation? _____ 
What is your mother's occupation? _ "~ 
Have you ever lived away from your father or mother? 

How old were you? 



Do you have a step-mother or step-father? 
V/ho is really the boss in your family? 



Do your parents ever disagree about how you should behave? 
is more strict? 

How often were you spanked when you were a child? 



Iv-hy? 



How were you punished usually' ,^ 

■ ~ . »*o punished you most 

often? 



) 
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|i: APPENDIX 3 



PARALLEL SiTPS OP MASCULIIIiS AND mi INI NB ROLS 
; APPROPRIATiS PP03LiJIS 

;^s^'rxa^^:.=s^^ :e?:^-oS?-^^onj! 

He 3mokedrripar;tte over? {C.iri^"*^'* ! °^ 72 butts. 

:hte seven hoS^frno: ilTle^'^L'^W,'' '"PPl? 

yoil; o^?d*«o^^o^lv^^°of^?>,"'^^\]fP °^ buttons. Show how 
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M2. The triangle below is nade voo of 10 pennies. Show how 
you could move only 3 of the pennies to turn the triangle 
upside dovm— make it point dov/n instead of up. 




i 





1 

V 





An airplane has three stewardesses: the senior steward- 
ess, the Junior stewardess, and the nurse. The?.r names are 
HISS Smith, Miss Jones, and Miss Robinson, but not neces- 
sarily in that respective order. There are also three 
passengers having the sane last names as the stewardesses; 
i.e.. Smith, Jones, and Robinson, but since the passengers 
are married, they are identified as Mrs. in the following 
statements. ' ^ 

1« Mrs. Robinson is from Detroit. 

2. The nurse lives half-way between Chicago and Detroit. 

3. Mrs. Jones bleaches her hair. 

4. Miss Smith beat the junior stewardess, her roommate, 
at cribbage . 

5« The nurse's neighbor, one of the passengers, has 

darker hair than the nurse. 
6. The passenger v/hose name is the sarae as the nurse 

lives in Chicago. 

?rom the given information, figure out the name of the senior 
stewardess, 

_ V/hy? 
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1. 

2. 



nnH ?J ® ore^^ed by three nen: the pilot, the co- 
lnl,^'.n^\?^^ navigator Their names are Smith, jSnes, and 
Robinson, but not necessarily in that respective order. There 
«rthe nr«w^^ Passengers on the plane haSing the same na^es 

members, i.e.. Smith, Jones, and Robinson. In 
tne following statements the passenr,era are Identified as Mr. 

I'ir, Robinson is from Detroit. 

^^®^^Jvigator lives half-way between Chicago and 

- ?^r, -Jones earxis $6200 per vear. - . 

Smith beat the co-pilot, a" neighbor, at billiards. 
The navipatorts nearest neiphbor, one of the 
passengers, eams^ three times as much as the navi- 
gator who makes $6300 per year. 

The passenger whose name is the same as the navi- 
gator lives in Chicago. 

Prom the given information, figure out the name of the pilot. 

vmy? 



i 



5. 



6. 



^°o™iates want to re-arrange their furniture so that 
each would have exactly one half of the room. The present 
arrangement is given below. ¥/hat is the minimum 
number of pieces of furniture they will have to move? 
Show how the room would be divided. — 



1 BED 










Ui 




UJ 


UJ 






Ui 


3: 






BED 


— 1 — 1— 



nl+. The problem presented below is how to arranpe the po- 
sition of the three small rectangles. A, B, and C in the 
large rectangle, so that the large rectangle can be divided 
exactly in half. Each half of the larcie rectangle must 
contain one A, one B, and one C rectangle. tVhat is the mini- 
mum nuinber of small rectangles which must be moved? 
Show how the large rectangle would be divided. ~" ^ 

(Diagram on following page.) 
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1 


A 1 






i — 








1 




A 1 





will it take three women to make the same quilt? 

il^t* ^ 21 days, how many days will It 

take three men to do the same job? wxxx at 

P6. As a problem in interior decorating, Barbara had to 
oi'jr??^^?^^ t^^^^ using only three straight lines, w.tth- 

2t n^"^''^,n?^^?®''°^l Paps^ and without retracing 

any line. The lines may cross each other. Show how it can 
oe clone* ^ 



l^I f f problem in engineering. Prank had to connect all 
.^hese dots using only three straight lines, without lifting 
hl3 pencil from the paper and without retracing any line, 
xhe lines may cross each other. Show how it can be done. 

(Same figure as above.) 

trying to lose 13 pounds so that she mar try on 
Lit ^^^^ ^7 °r®£''^ dieting she loses k Pounds each 
week, hach weekend, however, the poor girl gains back 3 
pounds. How long will it take before she can try on the dress? 

at the bottom of a well 12 feet deep and 
tM^i^ ?F ^' £''''? o""^^' ^'^^-"^ "^fi^** however, the poor 

U^^^:. 1°^S will it take the snail to 

reach the top of the well? 



ERIC 
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:?0# Use strai^t lina^ to shov/ how you could cut this birth- 
-day cake into four pieces of the same size and shape, without 

drawing any of the lines through any of the candles (dots on 

the drawing) • 



% 



K8» Use straigjat lineb to divide this square into four parts 
of the same size and shape, without drawing any of the lines 
through auy of the dots. 

(Same figure as above*) 



P9* Suppose that you are interested in hov/ fast a nomor 
spreads through a girls' dormitory* One girl can tell another 
girl the news once in three minutes* Every new girl can tell 
another girl the news once in three minutes* If one girl 
gets a piece of information it takes one hour for the hews to 
get all around the dorm# How long will it take for a rumor 
to cover the whole dorm if two girls hear it at the same time? 



K9* Suppose a simple organism, like an amoeba, divides into 
two once every three minutes* Every new organism divides into 
two every three minutes* A single amoeba is placed in a jar 
and in one hotir the jar is filled with amoebae* How long 
vwill it take to fill the jar if we start with two amoebae 
instead of one? 



PIO* A girl has five pieces of a necklace* Each piece is 
made up of three links* She wants to join the five pieces 
.into a single length of necklace* What is the smallest 
number of links that she must open and close in order to 
do this? ■ Explain how it would be done. 



(Figure on the next page*) 



61 



^iBlJ^S^v^^ ^^^^ - 

(Same figure as above.) 

Oorothy and Barbara S-OB^^hr'^'ti X'l^es^ts' Sls^lSlnJ 
Mil. John, David, and Robert torether havn ^^fy na,ri/i i, 

right represent various cushions, nraw a clrilTISound 




^ 6 a ^ $ 
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nth can be^ided ^S'na2ra''box'''?^' °^ cardboard 

represent various boxes^ Draw a M^^?^ figures to the right 
boxes on the right which cS^^d L,? v"^® around each or th? 
board on the left. ® ^^^"^ "^^^^ the card- 

(Same figure as for P12.) 

pa^entV^cTrri^s'^^e' LllT/l^Vr 
store and cashed the^^ck -r^rw ^^""^ *° ^ neighboring 
took her bracelet, and d?s;nn^rJ°'"^Sv,''^°!^^^^ «i^«^e^, 
the dealer had to make it^o^r P"® ""^^^^ bounced aSd 

$11. HOW much monef did'hf^L'^e l^loHt^tl?' '^'^ 

me^J a^ShSlf t^V^'Te^L^lT^'^^ ^-ve in pay- 

and cashed the check l^t tttl ''^''^ ^° ^ neighboring store 
mounted his bicycle and Si ^10 changt, 

the deale^had to mike it loT^^J^^V.''^^ and 
$11. How much «onefli^\f°L';e I??o^e'?Ci| ^°^^ 

va'ie, tn%^L'\^^L"°?^ ha'nrsp^L^^'h^'f ^^^^^^C 

Show what it will look like? been drawn. 





?oli;, in%'he'?o:e'r^??St'\'and°S:ci^ f^'^J^ 

Show what it will look like? ^ ^' ''^^ ^^^^ drawn. 

(Same figure as above.) 
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,rnaterltl/"^L '^^rd. of drapery 

^ lone drape aSd two y^dslSoJ ^^^^ 
, order. Altogether Ihe had Orders ?orlqA'Sr 
ions drapea and how „a„y 3ho°r1^SaJe°s ^^d^ ^liTo-rAeltl-T''^ 

llt\ntl^lT?rllt^'i^ llttl^l 1.000 tire, one day. ms 
for each «aorcvcl9 and two tires 

vehlcles.^rS^y cl,J^d\nSt: Altogether he had 296 
- ' ^ how many -motorcycles did he have? 

Sdl o^t^l^jrie^a^J-^^Ji^ °„°"S^^*%°^ four squares 

by moving only three ptos! ySi"oan llkl a bo„, 
slating of thi-ee squarea. eioh ?h? Tf^f Vf? ''^'Isn oon- 
aquares. =Huwe3, each the alze of the original 




fL.lnl trahoThorb^'X"^ °' 12 '""^^ 

Se\- bor°aHa~' - ^ ^?n"?^t?r=a„e 

(Same figure as above •) 

'^l'cly\^ Tf oS?!?™%oSL|2a££il,«l^ fuP= of flour when 
:omeaaLe rtth/7?loS? °ia"l*n'Sff SlS^r""" 



^ntaxner to measure with? (oil is in a large barrel?? 
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^^'^ linls^tf ^ow^^°^ ^ ^"^^11 house. 



Dra; lTn««, JS^S below shows three-quarters of a squs-.-e, 
?«,^rio ! to show how the -fipiure could be divided into 
four parts which are equal in size and shape. 

(Same figure as above.) 

i"}?* seven diamonds, one is a s^mthetic. It looks \uat 

4ike_the.othe^^ 

■Ssronr?i^^' " is possible, to find the geZthat is the 
false one in no more than two weighings. How can this be 



lik« t^^ ^?t!®S °°i''!%2''® ^ counterfeit. It looks just 
like the others, but it weighs less. Using a pair of 
balance scales, it is possible to: find the^coiS tSa? is the 
done? in no more than two weighings. How can this be 

o??*4. ^he figure below represents material from which a 
^oJ^ t ^® .'^^^ shaded area is waste material. The 

S%°£,*^® skirt is 1 yard. (The area of the circle is 
^« 1?^,^ times the radius squared. How much material will be 
wasted. 

(Figure on following page.) 
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V12.0, The figure below represents sheet metal from which a 
; disk Is to be cut. The shaded area Is waste metal. The 
V radius of the disk ( c ircle) Is 1 yard. (The area of the 

circle Is about 3 times the radius squared.) How much metal 

will be wasted? 

(Same figure as above.) 
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SOLUTIONS TEST 



jgmaNamer-:. I.. . ; , ; -Date,, r.. ' VSex:.: - M 



||i:-vDi^^ Each problem is 

followed a nuihber of methods bjr which it could be solved. Since all 
||*|;P|f/^h^jDethod3 lead to a correct; solution, you* do not need to *^olve the 

^li^liiWii'?^^^ is .:t Q; ;^dec ide:i tv^ WhlcKS'cirM^^^^ 

^l^l P^:?^^ B) Which method/ given all those, described, seems best* ^Po^/ 
I^J^ v each; problem put one check mark under 

p and one un^^ the best method. 

(Both checks, may, of course/ fbil^ 1, ( ) ( ) 

" the same method*) 

2, (x) ( ) 

You have 15 minutes in vfcich to 

complete the test r The examiner 3« ( ) (x) 

will tell you when to begin. 



1» You want to plaui your delivery route so that it would be most effic- 
lent. You have 35 stops t o make during a 7 hoxir Periodj and y ou Qee4j^ 
te at the warehouse at the beginning and end of the route. 







■ Y ■ 


B 


You- take a city map and work out the 








route plan in your head. 


1. 


( ) 


( ) 


You consult the route manager who has 








had many years experience. 


2, 


( ) 


( ) 


You drive around the route, trying out 








several different delivery patterns. 


3, 


( ) 


( ) 



2. You and your two room-mates want to make quilts for Christnias pre sent Si 
You know that seven people can make a quilt in 21 days and you need to 
know how many days it will take three of you to make a quilt. 

Y B 

1. You make a sample quilt to find out. l. ( ) ( ) 

2. You a3k an experienced sp^mstress. 2* ( ) ( ) 



3. You woric it out msithematically. 



3. ( ) ( ) 



^^i;f i^^^ T"" the experienced cook, 

^i^?!^ f ' ""^^^i^S- She r^ls out cups 

one dozen round cookies. One day she inade a total of 

t S»-^^f^f J^""- ^ ^•^'^^i^^ evezy. half hour, yet this 

1^ .supp.^ ^ast«d her seven hours. You wonder how she did this 



1. Tou asked Sally to tell you the 
secret, 

2. You tried out different methods 
of cookie cutting until you dis- 
covered the secret, 

3. You thought it all out, using 
mathematics, until suddenly you 
realized the secret. 



Y B 

1. ( ) ( ) 

2. ( ) ( ) 

3. ( ) ( ) 



knJ^LVt^^^t^^^ instructor gives you the square below to divide into 
t^^u^h'^y°^^^^^^^ Without drawing ar^ of the lines 




1. You look through some engineering 
books until you come up with it. 





Y 


B 


1. 


( ) 


( ) 


2. 


( ) 


( ) 


3. 


( ) 


( ) 



— z, — You-%urn-the-problem"^over~±nr ybur — ~" 

head until you come up with it, 

3. You draw several trial lines 
until you come up with it, 

1:..^ ^^^^ P^^mJ^^ J^^* rear) and need to put on the spare, but 
2n r.'^Jv,^^"^- tools you have are a hxg wrench and a tire 

pump, but there are some blocks beside the rOad, '^^^^ 

1, You reason out that if you put blocks 
under the middle and tip the car you 
can change the tire. 

2, You flag down a passing car and ask if 
they have a jack, - 

3, You try several methods of placing the 
blocks uratil you discover that the 
center placement solves yo^^r problem. 





Y 




1. 


( ) 


( ) 


2, 


( ) 


( ) 


3. 


( ) 


( ) 
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6. You have the problem of budge^^ing $700 for a quarter at Stanford. 
You know how much your room and board will cost, but beyond that you* 11 
not be sure. 

1* You'll try it for one quarter^ keeping 

a record of costs and then apply the • Y B 

solution you've worked out to next 

quarter. 1. ( ) ( ) 

2. You'll go along as well as you can, if 
money rxms out you can always ^et a 

loan or some help from your parents. 2. ( ) ( ) 

3. You'll tiy to think ahead, listing all 

probably costs such as laundry and - 
entertainment and then portion your 3, ( ) ( ) 

money accordingly. 

?• You have the problem of arranging the furniture in your room* 
There is a chair, a desk, a bed, a bookcase, a bureau and a lamp. 
You want the desk under the window. 

1. You place the furniture in several 

different locations, trying different Y B 

patterns of arrangement until you 

find one you like. 1. ( ) ( ) 

2» You try to visualize the room, taking 
^to--aac-ountrirhe^£riW"aii7a-^^ 



the different pieces of furniture and 2. ( ) ( ) 
work it out in your head. 

3. You invite your house-inates in to get 

their suggestions, and utilize the 3. ( ) ( ) 

best of these. 

B. You know that an automobile dealer ordered 1,000 tires one day. 
This was enough for four tires for each car and two tires for each motor- 
cycle he had on hand. Altogether he had 296 vehicles. You want to know 
how many cars and how many motorcycles he had. 



1. 


You tried several combinations of 




Y 


B 




numbers xmtll you came up Vfith 92 








motorcycles and 204 cars. 


1. 


( ) 


( ) 


2. 


You realized you were dealing with 










a simple algebra problem and worked 


2. 


( ) . 


( ) 




it out. 




3. 


You asked the automobile dealer. 


3. 


( ) 


( ) 
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lir^T Krtf j°:Llhe n^f ^1 three 

lace. V^at is the sS^SesJ nJ^eVoTlL'; t^Jt^""^^ 'f^' °^ 
close to do this? "umoer oi links that you must open and 

CXX5.CC30- OCO ooo ceo 









y 


B 


1. 


You ask a jeweler. He says 3 links. 


1. 


( ) 


( ) 


2. 


join all fxve pieces. 










2. 


( ) 


( ) 


3. 


iou think the problem over until you 
realize that it can be done in 3. 


3. 


( ) 


( ) 



a'iest^sVthat'^ol f^"" Ji\TA''' 1 *° ^'^^^ -3t effectively for 
you can get a good grade and retain the most materi2. 



time, amount-^ and what is most inter- 
est irig aud then wurk out a plan. 

2. You get in a study group and work 
together with others on it. 

3. You^stematically try different 
study systems, then choose the 

_Qne_that_works-feest-for-youT- 





Y 


3 


1. 


( ) 


( ) 


2. 


( ) 


( ) 


3. 


( ) 


( } 



By^JSuflieSS^ '° lole I'XT' =° that you ^ on a new suit. 



1. You tiy it, and find that it takes 
nine weeks. 



Y B 
1. ( ) ( ) 



2. You think it over, realize that you 
can try on the suit at the end of p r ^ r \ 
the ninth week. ^ ) A ) 

3. You ask your dietician. 3. ( ) ( ) 

color^'^^u^L^^j?" '° ''^''^ ^ ^^^^ -ill -^^^ your hair Just the 

Y B 

1. You work out a formula in chemistry. ' ' i. ( ) ( j 

2. You ask a druggist for his advice. 2. ( ) ( ) 

3. You try different combinations on q ^ / > 
some cut hair. v ; \, ) 
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33 • You are ;>iven the three-quarters of a sg^are, the fig- 
ure to the rig^ii* Draw lines to shov; how the figure could 
be divided into U parts vihich are equal in size and shape. 



!• You draw several trial lines until Y B 

you find out how. 1» ( ) ( ) 

2. Ask someone who^s good in geometry. 2. ( ) ( ) 

3. Moxk it out in your head. 3. ( ) ( ) 

14. You want to find out what is the best path to follow when:. making 
the turn at first base vrtaen running from home to second base. 

Y B 

1. Consult the coach. 1. ( ) ( ) 

2. Try several methods of running. 2. ( ) ( ) 

3. Consider all the factors, angles, 3« ( ) ( ) 
running time, etc. 

15. You are making a skirt which is to be a full circT;e, and you have 
a square piece of cloth which is just large enough. You need to know 
how much material will be \fasted. 

Y B 

1. You find the area of the circle and sub- 
tract it from the area of the square. 1. ( ) ( ) 



2, You lay an old skirt over the material 

and measure the Iv'^ftover material. 2. ( ) { ) 

3. You consult a friend who has had more 

sewing experience than you have. 3. ( ) ( ) 

16. You are faced with the problem of building a floor over a slanting 
roof. You want the floor to be level, but the roof has a 20° slope. 

Y- B. 

1. You project the angle of the roof the 

length of the floor and then compute 1. ( ), ( ) 
the size of the brace you will need. 

2. You hire a carpenter. 2. ( ) ( ) 

3. You lay a board out level above the 

roof and then ^- --HPVjre the brace. 3. ( ) ( ) 



ERIC 
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APPENDIX 5 



REVISED PARALLED SETS 
OF MASCULINE AND FEf>IININE ROLE-APPROPRIATE PuOBLLi-lS 

^is appendix contains.only the probl..^ 

for problems in the original sets. The o^^Sf^^f" PJ,,^ ^ole. while 

Appendix 3. F designates probleias appropriate to the feminine role, w xx 
M designates problems appropriate to the raasculine role. 

Fl and Ml are identical with Fll and I'lll in Appendix 3. 
F2 - F7 and K2 - M7 are identical with the corresponding problems in 
Appendix 3. 

re. For . party. Carol «nt^ to^t sever^ ^^^H^cuf Iwl^'ck 
toS ?irr';L="h^-eTi:e*L>f S;.pe, without drawing ar^ o£ 

pStf 3 tta ^^e 31.3 and shape, without drawing any of the lines 

(S^ty^l^ th the figure f orT8-y^qiP^^^— " " 

F9 - FIO and M9 - laO sre identical with the corresponding probiems in 
Appendix 3. 

Fll and mi are identical with Fl and 111 in Appendix 3. 
F12 - F13 and KL2 - M13 are identical with the corresponding problems in 
Appendix ^0 

- 1 K ^r-guSf-^^^e^^s^^s^^^^^ 

the same principle, 
four-Stem candlesticks did she have? 



F15. 
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5 • An automobile dealer ordered 38 tires one day^ This vras enough to 
provide four tires for each car and two tires for each motorcycle 
he had on hand. Altogether he had 12 vehicles* How many cars and* 
how many motorcycles did he have? 

Fl6 - P20 and M16 - M20 are identical with the corresponding problems in 
Appendix }• 
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